T he decision of whether to use enteral feeding tubes (tube feeding) to provide nutritional support for incompetent residents in long-term care facilities is highly controversial. Long-term tube feeding is commonly used in patients with advanced neurological impairments, but there are no data describing practice patterns under these circumstances.
Ethicists, medical and nursing professional societies, and courts concur that decisions to forgo tube feedings or other forms of artificial nutrition and hydration (ANH) resemble decisions about other medical treatments, [1] [2] [3] [4] [5] but there is greater reluctance to discontinue ANH. [6] [7] [8] The U.S. Supreme Court has twice affirmed a person's right to forgo ANH, 9-10 but the Court gave states wide latitude to establish procedures for such decisions for incompetent persons, including standards of evidence of a previously competent person's preferences. In fact, statutes in certain states delineate separate legal standards of decision making for ANH, as compared with other medical treatments. [11] [12] [13] Anecdotal experience suggests that indications for tube feeding vary widely among physicians. In addition to legal and ethical controversy, there may be uncertainty among physicians about the indications for tube feeding. This uncertainty may stem from "myths" that prevail with regard to the benefits and burdens of tube feeding in end-stage illness, 14 which could in turn lead to inconsistent or highly variable application of this treatment.
The goal of this study is to describe the variation in the prevalence of tube feeding among states and to examine possible factors that could explain practice patterns. The results should help clarify the standard of care and offer insights into the relationship to state policies or other prevailing factors. complete a standardized, comprehensive assessment of each resident upon admission, at regularly scheduled intervals, and if there is a significant change in the patient's status. The data from the Resident Assessment Instrument (RAI) Minimum Data Set (MDS) are used to develop a plan of care for each patient, 15 and have shown good interobserver reliability. 16 Data were obtained for the calendar year 1994 for states participating in a federal demonstration project of case mix payment (Maine, Mississippi, South Dakota, and New York) plus others with existing MDS data systems (Missouri, Nebraska, Ohio, Washington, and Wisconsin). This was the most recent year for which uniform data were available for all nine states. These states represent all states that by 1994 had computerized the MDS, except Kansas and Vermont, which had incomplete data at the time of analysis, and Pennsylvania, which collected assessments on a quarterly basis, making its data somewhat incompatible.
METHODS
Subjects included all persons 65 years of age and older residing in nursing homes in the nine designated states during 1994 whose functional status was sufficiently severe that long-term tube feeding might have been recommended on that basis. This degree of impairment was defined as the highest category (level 6) on the 7-point Cognitive Performance Scale (CPS). The CPS is derived from specific MDS items, and enables the assignment of residents to a specific hierarchical level of cognitive function, ranging from 0 (cognitively intact) to 6 (very severely impaired). Level 6, in addition, includes total dependence in eating. This scale has been previously used to delineate degree of cognitive function using MDS data, and validates well. 17 Data represent all nursing homes in each state except Wisconsin, where submission of data by each facility was voluntary at that time. One assessment for each subject who met inclusion criteria was used in the analysis. When multiple assessments were available for one individual, the most recent full assessment was randomly selected within each category (admission, routine annual, and significant clinical change assessments, but excluding quarterly reviews). To determine whether state-by-state differences persisted after controlling for clinical and demographic variables, we examined the impact of age; gender; race; advance directives or other resident responsibility (e.g., legal guardian); existence of do-not-resuscitate (DNR) order, do-not-hospitalize (DNH) order, or a specific directive not to provide tube feeding; and specific diagnoses (Alzheimer's disease, other dementias, stroke, or Parkinson's disease). In the MDS, race is recorded as white, black, Hispanic, Indian, and Asian. Since whites constituted 90% of patients in the database, white race was used as the dummy variable and compared with all other groups (non-whites), and was the reference variable category in this analysis.
All analyses were performed using a SAS statistical package on a personal computer. 18 Tests were considered significant at the 0.05 level, but, given the large sample size, the magnitude of differences (i.e., whether a difference was clinically important) was considered as well. Because facility submission of data in Wisconsin was voluntary, a separate analysis was performed that excluded data from that state. As this analysis yielded no meaningful differences, the full sample model is reported here.
State law governing medical decision making for individuals who lack capacity was analyzed for stringency with regard to forgoing ANH. Complexity of this law prevented the construction of a variable that could be given equal weight with other variables in a multivariate analysis. Thus, salient features of state law are described that illustrate separate standards for ANH as compared with other medical treatments.
RESULTS
A total of 61,603 nursing home residents from the nine states met the inclusion criteria and data on all variables were complete on 57,029, or 92.6%. The mean age of the study population was 84.8 Ϯ 8.1 years; 77.7% were female. Other demographic and clinical characteristics of residents in each state are given in Table 1 . The proportion that received tube feeding ranged from 7.5% to 40.1%. Maine, as the state with the lowest prevalence, was used as the reference for the dummy variables of the other states and is therefore the basis for interpreting the odds ratios for the states.
Resident characteristics and their association with the likelihood of receiving tube feeding are given in Table 2 . After accounting for clinical and demographic variables, nursing home residents in each state had a significantly elevated prevalence of tube feeding compared with the rate in Maine, with odds ratios ranging 1.50 to 5.84. White residents were less than half as likely as non-whites to receive this treatment. Among the diagnoses considered, Alzheimer's disease and other dementias (OR 0.47 and 0.67, P Ͻ .001) were both strongly and negatively associated with tube feeding, while stroke was strongly predictive (OR 2.45, P Ͻ .001). A medical power of attorney or living will was negatively associated with tube feeding (OR 0.75 and 0.68, P Ͻ .001), and this association seemed particularly strong when there was a specific directive not to provide tube feeding (OR 0.41, P Ͻ .001). In contrast, legal guardianship and other legal oversight were not significantly associated. Those with DNR orders were more likely and those with DNH orders less likely to have tube feeding (OR 1.11, P Ͻ .001 and OR 0.86, P ϭ .017), but these associations were slight.
Analysis of state law as of 1994 revealed no separate standards for ANH compared with other treatments in Maine, Nebraska, Washington, and Mississippi (OR for receiving tube feeding 1.00, 1.50, 3.08, and 5.49 respectively). In Wisconsin and Missouri (OR 1.66 and 2.82), a proxy had to be specifically granted power to refuse ANH, but not other treatments. Furthermore, in Missouri, ANH was specifically excluded from treatments that could be refused through a living will and clear and convincing evidence of a person's treatment refusal is required for refusal of any life-sustaining treatment, as it is in New York (OR 5.63). New York's proxy law also required the healthcare agent to have "reasonable knowledge" of wishes regarding ANH. Finally, in Ohio (OR 5.83), refusal of ANH was subject to numerous restrictions that did not exist for refusal of other treatments, including determination by two physicians that ANH was not necessary for pain control, written preauthorization of ANH in capital letters, and a qualifying medical condition of permanent unconsciousness for 12 months or more. In South Dakota (OR 1.52), ANH refusal was subject to preauthorization, qualifying medical conditions, or clear and convincing evidence of the patient's wishes.
Since 1994, there have been changes in statutory provisions regarding ANH in Maine and Mississippi. In Mississippi, a healthcare agent is specifically permitted to refuse ANH, whereas previous legislation was silent on that point; Maine has eliminated qualifying medical conditions.
DISCUSSION
This study has demonstrated significant variation among nine states in the use of tube feeding in nursing home residents with advanced cognitive impairment. It is not possible to know whether these results can be generalized to patterns among all 50 states, but the striking variation suggests that broader regional differences exist. Regional variation has been described for other treatments. Data published in 1987 demonstrated extremely wide regional variations in the hysterectomy rate that could not be explained by medical factors alone. These variations were believed to reflect physician uncertainty as to proper indications for this surgery. 19 A striking regional variability exists for radical prostatectomy as well. 20 Alzheimer's disease and other dementias were negatively associated with tube feeding, in contrast to stroke, which was positively associated; this difference is most likely due to a greater tendency to forgo tube feeding in progressive neurological disease than in stroke, when dysphagia is potentially reversible. DNR order was positively associated, whereas DNH order was negatively associated, with tube feeding. A decision not to hospitalize is likely to reflect an overall decision to limit medical intervention, whereas a DNR order might reflect a specific desire to avoid CPR while still desiring other treatments. Also, in keeping with the Patient Self Determination Act of 1991, DNR orders are likely to be discussed on admission to the nursing home, when a new resident is likely to be in better overall health. However, the association for both DNR and DNH, although statistically significant, is not particularly strong.
The analyses presented here are limited in part by the accuracy of the MDS records. While all variables achieved good interobserver reliability, 16, 21 it is not known how well the staff performing the assessments fully investigate the presence of advance directives. However, it is possible that these limitations apply equally to all states analyzed. Furthermore, presence of feeding tube and demographic variables, which were the main focus of analysis, were objective and unlikely the source of state-by-state error.
A limitation of the analysis is the lack of information in the database about the indication for tube feeding. Some residents might have received tube feeding because of inability to eat and drink, others because of inadequate intake due to staffing limitations, and still others for contro- versial indications, such as aspiration pneumonia. 14, [22] [23] Given the nature of this problem, it is likely that such information would be difficult to obtain by other methods, such as chart review of direct interviews of medical staff, as well. Another limitation was the inability to determine prevalence of tube feeding among residents who subsequently died. If the indication for tube feeding were life-sustaining treatment, those without it would theoretically die sooner and would therefore be underrepresented in a prevalence study. In this argument, any factor that reduced tube feeding would skew the results towards a higher prevalence among "survivors." This argument assumes that tube feeding increases survival, but this is not supported by existing data. 24, 25 Despite these limitations, the geographic variations are significant and we could find no evidence that the variations can be explained by medical factors. Differences in state law could play a role, although these differences are complex and difficult to quantify. The OR for tube feeding was highest in Ohio, New York, and Mississippi. More stringent standards exist in Ohio and New York, but Mississippi, by contrast, arguably has the least stringent law of all nine states. Missouri law has been the subject of much controversy with regard to decision making for ANH, but in that state the OR for tube feeding was significantly lower than four of the other states, including Washington, which permits application of the broad "best interests" standard when the patient's wishes are not known. Although a healthcare agent in Washington must be guided by the patient's clearly expressed wishes, this requirement applies to all treatments, including ANH. Likewise, statutory definitions of "terminal illness," a qualifying medical condition in Washington, might exclude individuals with advanced dementia. This limitation also applies in Maine and Ohio, which had the lowest and highest OR, respectively.
Failure of variations in state law to account completely for variations in tube feeding prevalence could be due to inadequate physician knowledge of the law. 8 Treatment decisions for nursing home residents are subject to regulatory oversight, which might in part compensate for this, but decisions to institute long-term tube feedings are often made prior to nursing home admission in settings with little or no legal scrutiny, and nonlegal factors might be quite important. One possibility is race, which was among the most strongly associated factors-white residents were less than half as likely as non-whites to have tube feeding. This difference existed even after taking into account the existence of advance directives, which are generally less common among racial and ethnic minorities. [26] [27] [28] Race could have been a factor in the high prevalence of tube feeding in Mississippi, where 24% of the population 65 and older is black, compared with 9.6% for New York and Ohio, 7.3% for Missouri, and less than 2% for the other states in this study. 29 This is consistent with recent findings in hospitalized patients with advanced dementia, 25 findings that racial and ethnic minorities are more likely to express a desire for life support than whites, 28, [30] [31] and data indicating that black physicians are less likely than white physicians to view tube feeding in the terminally ill as "heroic." 32 It is likely that the proportion of black physicians paralleled general population characteristics in each state, but demographic features of physicians are lacking in our database and more study of this factor is warranted.
Socioeconomic factors could be a factor, but we were unable to determine socioeconomic status of the subjects in this analysis. Insurance data, which sometimes reflect socioeconomic status, were not analyzed because Medicaid very often pays for care of older people in nursing homes even if the patient previously was affluent or has affluent relatives. Likewise, it is difficult to discern among multiple payment sources in the MDS data.
Physician uncertainty about the medical indications for tube feeding is probably at least as great as previously suggested in the case of hysterectomy. 17 In the experience of the authors, decisions about tube feeding in advanced dementia are frequently dependent upon recommendations of radiologists or speech therapists who perform swallowing evaluations, or are made by the physician for unproved or controversial indications, such as prevention of pneumonia. 14, [22] [23] However, there is no reason to expect that lack of knowledge about the indications for tube feeding follows state lines, and we had no information on demographic variables of physicians or others involved in tube feeding decisions.
In conclusion, wide regional variations exist in the use of tube feeding among nursing home residents with severe cognitive impairments. Data from Wisconsin need to be interpreted with caution because they may not be representative of statewide practice, but one cannot assume that data from any individual state are representative of the state as a whole. Although unmeasured or unmeasurable medical factors could exist in individual circumstances, our database does not suggest that disease patterns differed among states. Rather, it is likely that differences in the law or its interpretation, or demographic factors, such as sex and race, have a greater impact. Physician uncertainty about the indications could cause a lack of uniformity in its application. More study is needed to determine if physician characteristics, such as race, attitudes, or knowledge have an impact, and to clarify medical standards for the use of tube feeding in this population. Likewise, attention should be given to the persistence of the more stringent legal standards applied to ANH as compared with other end-of-life treatments.
